Naringenin, a citrus flavonoid, increases muscle cell glucose uptake via AMPK.
Naringenin, a flavonoid found in high concentrations in grapefruit, has been reported to have antioxidant, antiatherogenic, and anticancer effects. Effects on lipid and glucose metabolism have also been reported. Naringenin is structurally similar to the polyphenol resveratrol, that has been reported to activate the SIRT1 protein deacetylase and to have antidiabetic properties. In the present study we examined the direct effects of naringenin on skeletal muscle glucose uptake and investigated the mechanism involved. Naringenin stimulated glucose uptake in L6 myotubes in a dose- and time-dependent manner. Maximum stimulation was seen with 75 microM naringenin for 2 h (192.8+/-24%, p<0.01), a response comparable to maximum insulin response (190.1+/-13%, p<0.001). Similar to insulin, naringenin did not increase glucose uptake in myoblasts indicating that GLUT4 glucose transporters may be involved in the naringenin-stimulated glucose uptake. In addition, naringenin did not have a significant effect on basal or insulin-stimulated Akt phosphorylation while significantly increased AMPK phosphorylation/activation. Furthermore, silencing of AMPK, using siRNA approach, abolished the naringenin-stimulated glucose uptake. The SIRT1 inhibitors nicotinamide and EX527 did not have an effect on naringenin-stimulated AMPK phosphorylation and glucose uptake. Our data show that naringenin increases glucose uptake by skeletal muscle cells in an AMPK-dependent manner.